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DtoErfhdungbetfmeinVer^^ 
begrtff daa FalenlBntpnjchs 1 undemeeleldrocNrurgi- 
sche vbrrlchtiing nach dem Obarbec/Hf des 
Antpruches 7. 

Bei stark durchWulelam Btogewebe besieht haufig 
das Erlwdernis, untar verwendung der Hocrifrequem- 
CNrurgie Gewebeobernechen bertlhfungeloe und 
dtkhmaffo iu tae^njlerea KoiwerdorielwWdterr* 
der eogonannton Sprt*vKoegutafion bm Spmy- 
KoaguUtion bei hohen Hccrfreauefuspe/wiungen im 
BerefchvenraovcttbewerWe^ 
tonvanfcmtien Tec** tet da Uwegem*Blgka»t das 
Ucntwgenberetahs und de Gefahr. de (fcseebeober- 
mchazuteibankioran. 

Etoe Veibesserung wurde dadurcn erztelt dafl 
durch Ekrblasan ainas Eddgaaes 2. a von Argon em 
lonisterurigspajd geschatfen wurda, dar zur Verbena- 
rung der GteichmfiBJgkatt bai dar KbagUatton von 
Qewebeoberftechen beftrug. Ein darartigaa Verfahren 
te|z.amderEP0 333 177A1 baschriaban. Nachtail 
dieses Verfahrsns tet (fie Vamandung das racW tauran 
und in Klnlken hfiuttg ntehtvertugbaren Edeigasee. 

Das Ztoi dar vbrlaganden Erflndung beateht darin, 
am Vertehren und eine VbrncNung der etagange 
genanrrten Gattung zu echaffan, instate danen ain tent- 
siofungsplad im Barak* dar s>lw 
oharan MaBnahmen zur \*!ogiingg*ete«wini 

Zur Loeung dteaer Aulgebe aWd da Merkmalader 
Patar U an sp rOche 1 und 7 vargesehart 

Der Erflndung Be* cter Gruridgadaiika zug^mda. 
daBein lorawarungspJad such mft anderen Meden ate 
Edetgasen mOgfch ist. Ate vorteihaft hat slch Herbal 
die Erzaugung ainas Aeroeota sua emer de dercf ozenfl- 
gen ^ichGaJziosung rwaueoostett. Ola KMiUnaJtan 
von Hochfrequenz an der akfiven Etektode ainer elekr 
tro<hins^seften Vornchtung mrt ainar NaO Uteung ist 
, twerbekanntdochwudediesebls^ 

um ain AnWeben dar BeVtfoden am Btogewebe ai ver- 
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BMungagamBB wird dem gegenOber dnAerosd 
mil sinem gewissen SpOMruck von z, a 8.S barumde 
BaktrodehanjmgaspOnbrw.heru^ 
ein lonteiemngskegei mh detWertar Dbwsnetonlerung 46 



Ala positive Effekte des enTndingegernaaen W- 
tannins ergeben steh de Venirendung von verfOtfaren 
Meden. 1. a dessTUertem Vvasser, GO* NattUsung, 
etne tfetehmftSge Kaegule*>n des Btogewebee m 
etnar fectumgranztan Rache. elna gerlnga Getehr emer 
Kattoonteiarung, alna Kuhlung der BeWroda. keine, 
sonst Ottche Rauchbfidung und Wnartai Oeruchsbtt- 
dung durch verbrennen von Qewebe. 

VertattieJta Austthrungen dea eiflrvJungsgemftBen 
Variahrens amd dumb de AnsprOcha 2 bis 6 und vorteil- 
hafte AuaJfrwie^storrnen dar ei ftskiiaj auernftaen vb r- 
richtung durch da AnacfOche 8 bis 10 gators geichnet 



Die ErfMung wad Im Ugandan fciispletewetea 
arviand der Zetehnung beechrleben; in clewr zoigt 

Flgurl elnen scnamaeschen Schnitt elnar reai bel- 
epiotaweteen AustOhningsrorm elnar erftv 
dungegemaBen eleksod^urgtechen 
NtoiricMung zur Erzaugung eines Aaroeot- 
stmria um sine hcchfrequenzKttrurgisdie 
8chneldeletdrodaherum. 

In oinem von dor Hand dec Benutzere eraretfceien 
hcihliyWertonnlgen I n s ti uriwntanWrper 11 tet towdal 
elna hochfrequerttH**njrgische SchneWdaktrode 12 
angaofdnet da geganOber dam distal an offenan Enda 
ladasiohrlormigan tisriznamenkorpers 11 efn Slock 
zurttakyeiselzt tet und m» emer Zuleftungltfverbunden 
tetdaslch-vcfiamerteoaarwigUumgeban-rTilta^ 
seitigam Abated von der mnany^ 
mstrurnamenWipers 11 nach hirrten arslracW. wo fcn 
Berefch dea pnaximaJen End as saWlch em Hochftre- 
quenzanBcWua 1 5 vorgasahen ist an den eine geeig- 
neta HocrAao^arBspaiwiung, de von einem nloht 
dargastattan Hocmrequenrgenerator erzeugt wad, 
anleojMr ist. Die zugehOrlga NeiitraleteMrcda 1st an 
gealgnster StaMa dea PasartarWrpars angabrcmat 
Der dtetaie Beretch das bn Qbrigan aus Metal baste* 
henden Instrumarttef»«rpars11 tet aus einem IsoSeren- 
den Material 1 V hargaatA welches steh nach Wmen 
bte Ober da teoBarung 14 dar ZWeltiJrig 12* erstradd. 

Die ZuMtung 12* n« der laoaerung 14 wifd durch 
geeignete HaJtanrngen 16 vorzugaweise toaxJal inner- 
hati des Inslnjinantartaypara 1 1 gahattan. Die ainzel- 
nen Hattarungan 1B slnd iawala Ober dan Umftjng um 
die teoiarung 14 harum mit adcham Abatand angeord- 
net, daB dazwiachen m axiaJar Richtung am auar«- 
chand dmiansloniertar StfOmungadurctigang vorlegt. 

Am proximalen Enda das mstrurwrtankorpens 11 
smd sartBch bzw. a»at zwai Zufuhrrohra 17, 18 in das 
tnrtere des IrtstrwantenWrpers 11 hineingefOhrt An 
das Bohr 17 wlrd eine Letung angeacWcesen, mraete 
derer baiapialawetee eine 0.9 %4ga Kbchaatzidcung 
xugsfohrt wild. Daa axial eingetohrte Rohr 18 tet an 
eman DnjcWuftaraKWuB angaiap^ 
tuftateTr*gefgasbeaufscria*werden kann. 

Innarhat) dea Hohtraumes 19 des Inetrumerten- 
kfirpera 11 weteen da Rohra 17,18 0ffnungen20. 21 
auf. durch wetehe de KocriaatelOaung bmdeLuftaom 
den Innanraum 19 IwiamgedrOdd werdan, daB as zu 
einer Zerstiubung dar Kbchsaizkteung kornrnt d. h.zur 
Bfldung amaa Aerosols 20. welches aufgrund das 
DruchautMUS mabeeondere drch da$ Rohr 18 rn Rlch- 
tung dee Pfeies durch den In6trumentenk0rper 1 1 zum 
dstalen Ende 13 Nn sWmt und dort ate kage*Ornvg 
BrwsnamdasAarcsctJOrxtdbz^ 
trttt wetehea brw, weteh er scmrt do Sptze d ar Sctmek*- 
elaktroda 12 und daa von dtesar zu toagulerende 
Btogewebe umgjbt Durch de none Spannung der 
Schneideiaktroda 12 wad dae Aerosol k**riert und 
torn* sma ionrsterte Siracke zwtecnan Schnaideiak- 
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troda 12 und Bto ge wo fa o y abedat . eutder rich dam irfn 
beeondara gWchmWoer und darrtt audi beeonders 
gut mWWMbnr Ucl*ogen MbkUt 

Dm DruMm-ZUMvrahr 16 1st darart weft aodeJ in 
daa Irmredee lnt»iiT>ortorla»pora It NnmgdOnft * 
daB mm Aaeritteduee 20 efch unmltobar oberha* 
ijridetwes Writer c*o^vertei*end^ 
dee nOMioHM-ZulUhrrohrM 17 beflndet Aid dtoee 
Wait* eaupt de Ob* de Aueelttadcte 21 atrttmende 
Lufl nOuMwi M dam Bohr 17 an und zeratftubt ate ro 
gWchia^ njr BWunQ d*» A«rofo*i 22. 

Ststt der durch de Rohre 17, IS gebttdeten Zar- 
OaUxngavorTkttung NOnntt «uoh tin Ufreachaflve* 
neM«OTbgw.fcii>rw> ^ gnam>nkflip€f 11 odcrincinem 
Abetwdvwidk^vorg^eatienteK^ « 
waredn Ue ^ia Mvomobler Ctoer then AeroK»aiet- 
tungMGNwh it* dm Inneren dee htOrijmentenkSr- 
pert 11 njverbinden. 

PafleneenaprOohe 50 

1. V«rtahr9nzi*b«rahrungrio«^ 

lata von ttogewebe mittela einoe Uchfaogent, 
der durch de von dntm Hocrerequenzp^enitor 
eneugte Hoehtpennung an einem hoohtraquem- « 
cNrupi«han Imminent e rzeupt **d. 
dadurch yefcwaiieliihnet, 
daB ar ScMfung einer tonWerten StreclwtOrde 
eriokhfterto Uohtwgartilduno ain untaf Vwwv 
dunge*v*Firj**iahBttiM^ *> 
datar AaicaolrtrahJ in de Region, wo dar 
tkMbogan sfch bfttan sol und akh aim an einer 
HooMraquanxqwnung angalegte BeMrode (12) 
bafindatgaaoNddwad. 

2. VertairennachAnapnJohl, 
daduchga k aiM U taici h nat, 

dad dam A*t»orstrahi rur Varbeaaerung dar Lea- 
fihigMt tonen, * a NaO odar KJt beigarniacra 
warden. 40 

3. VerfBhrannachAnopruch1odar2, 
dadurch getaMsaMinot 

daB dar Aaroaotefcahl durch eine 0,9 %4go Koch- 
saWteuriggabildatviM. 45 

4. VWrcn naoh ainem d ar vof har gehandan Anepru- 
che. 

daB daa Aaroeot rwch dam Zflrsttubarprinzip und so 
Mtweondare durch atnan wte atoVorgaserauege- 
bldotenZaratftuber orzougt wW. 

5. N^rfa)rannachalnanidarAn^yuohalbls3. 
dadurch gakaonxaWmai 0 
daB das Aeroed durch ainan UHraachaRvernabfer 
enrauotvdrd. 



t. VafWmnjachaifiamdarvDrhaiojaha^ 
cha, 

dukiih gafcaomalcbnH 
ABal*THtoarg^«rdtoBttdungdeaAaroada,d. 

h. ft* dia Zerateubung dar an Aeroed anMtanan 
Boseirjejii Lull undtader KoNandtadd undfadar 
38d^ato«vamondatwW,v*ob« 
druck daa Trtgergatee einetdtoeriat 

7. Baktiucrfrurgteche vorrtchtung mft einer an eine 
vc*etiomHc<i*ooAie re gone rt|y 
tacjuenaepannung ortepbaren A Whra ia M r o da (12) 
und ainar NaufraJalaMrod* zur Erzaugung ainaa 
Ucht)OQan»lmBk)g«««b«zwao^ 

GCf OfaertechenNDepjArfrjn. InsbeeondorezijrAue- 
fOhfttvj des verfatwene nach aJrram derA«prttohe 
ibiae. 

dadurch getaenn rel rtmeti 
daB tie elna Aeroeoitb^W-BMuncJex^^ 
(17.18.19) eufwaist waiche einen untar Varwen- 
dung tinea TWgargataa und ainar FKtedghaHQaM- 
detan AaroaoWrtN in dan Borafah urn da aWve 
Qaktroda (12) achickt, wo dar LicNbogan g«bilda( 

8. VbnkNungnacnAn^uoh7. 

daB ola Aaioeoltlrahl-Eaaugung^cn^^ 
•inan ZarataubanonaJ (19) mil ainar AuslrmidOaa 
(13) aulMat und/bdar daB da AeroaoMraH- 
EigaupungakDnyonanla ainan Uttmach aJ hwrnafaiar 
umauX dar ajaWwoiaa im Handgriff (11) odar 
auBarhab daa Mandgrtffs angeoronet und dutch 
aina Schawchvattamdung mi dam Handgriff (11) 
varbunden tat undtoder daB da d&m HocMr* 
quarasaWdrode (12) v orajq pwaia a mrttig ton Zar- 
stftubar- bzw. Ul^ctwiriabetaral (19) 
angeoronet id undtoder daB de ZenttubeWVer- 
natter-Qakatxiarmnordnung in ain irt damaatoan 
h*rtcTfflOl)unterp*c*ex^ 
HKMiqiimanacMOeee (15) und da TOgenjas- 
FtOaaiglajKsanBohlOBBe (17. 10) ebentaBa em 
Hendgrtfl (11) vorgetehen dnd. 

9. vbn1o»Tii«ignechAnapn^ 
daouroh g e ta iaiie l iiaiei, 
daBoloaWtveHeWrode (12) gegenubar dar Auv 
trfttaduta (13) dee trrt u n>ei ae nW)rpor s (11) atww 
zutOdamalit * undtoder daB da aMwa Bek- 
troda (12) nadeV odar ttabertg auagebNdal tet 
undtoder daB dar dMale Berelch dee Mrumer> 
tenMrpara (11) aus ta d la rmctertel (11) beataht 

ia Vbrrichtunonachertamc^An^ 
dadurch ueejemiialrhrtei, 
daB de aJdh* BeMrade (12) en aina efch im Inetou- 
rnerdenWrpat (11) ttnga anrirectonda Hochfre- 
cpenstZutaftung (12) angee chtete e n let de von 
alner laoUarung (14) umgeben let uncVoder daB 
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zwtecfcen der ZuNttung (12) a* «kDwn BeKHxto 
(12) bm <tar Iwtaion (14) dm Ztfetfung (12) und 
d» mrwm-nd d— tortmnntonkSrptm (11) vor> 
zugartM tooivtndt Ab tla nd tfwM r (16) dtrtrt 
angeordnt rind, cfcfl i wlic h tn 1 afcnaf b— imm 5 
tan odaton SMie <te Irwtruffi m m *flfper t 01) 
angtortwtan AMwkhtitam (16) «michtnd 
Ptrtz for d^wWwIXa^ig^dwAwo^w- 
handentet 
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(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 




Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12' , which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atoraization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atoraizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (11), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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